Different forms of phospholipase D (dependent on and independent of the presence of phosphatidylinositol 4,5-bisphosphate, PIP,) were identified in maturing and germinating seeds of Brassica napus. Both forms were present in cytosolic and membrane fractions of maturing seeds. PIP2-dependent activity increased continuously during seed germination, while PIP,-independent activity appeared mostly at the very beginning of seed maturation. PIP2-dependent activity was detected mainly in the plasma-membrane fraction. Phosphatidylinositol-specific phospholipase C (PI-PLC) was found only in membrane fractions of both types of developing rape seed tissues. T h e increasing activities of PLC and PIP,-dependent P L D were mainly detected in hypocotyls of seedlings. Some biochemical characteristics of both described enzymes are also presented.
Introduction
T h e general role of phospholipase D (PLD) and phospholipase C (PLC) in the regulation of cell signalling is evident. Nevertheless, the detailed action of the phospholipases is still not known and is thus investigated in many laboratories. Since the product of P L D action, phosphatidic acid, can be dephosphorylated by phosphatidate phosphatase to diacylglycerol, both signalling pathways produce the same second messengers. In this respect, both pathways may substitute for each other in evoking the same responses. Possible physiological function of the phospholipases and their biochemical characteristics has been reviewed recently [ 1,2].
Key words: phospholipase C, phospholipase D. Abbreviations used: PLD, phospholipase D; PLC, phospholipase C; PI-PLC, phosphatidylinositol-specific phospholipase C; PI P, , phosphatidylinositol 4,s-bisphosphate. 'To whom correspondence should be addressed (e-mail olga.valentova@vscht.cz).
Experimental

Plant material
Cytosolic and microsomal fractions were prepared from maturing and germinating seeds of Brassica napus [3] . Different membrane fractions were obtained by sucrose-gradient ultracentrifugation.
Assay of PLD activities
T h e phosphatidylinositol 4,s-bisphosphate (PIP,)-independent and -dependent P L D activities were followed by the spectrophotometric procedure described in [4] . PIP,-independent P L D activity was assayed in the presence of phosphatidylcholine as substrate, and 120 m M Ca2+ and 10 m M SDS in the reaction mixture.
PIP,-stimulated P L D activity was measured according to the method of Pappan et al. [S] with phosphatidylcholine, phosphatidylethanolamine and PIP, lipid vesicles as substrates in the presence of 100 p M Ca2+.
Assay of PLC activity
Enzyme activity of phosphatidylinositol-specific phospholipase C (PI-PLC) was estimated using radiolabelled substrate [3H]PIP2, followed by biphasic extraction of the reaction product inositol 1,4,5-trisphosphate and determination of its radioactivity [6] .
Results and discussion
Two types of phospholipid-degrading enzyme (PLD and PLC), which are now believed to play a co-operative role in signal transduction, were localized in maturing and germinating rape seeds. Different forms of P L D described by Pappan et al.
[S] (PIP2-dependent and -independent) were found in both soluble and microsomal fractions of maturing and germinating seeds.
PIP2-independent P L D activities in soluble and membrane fractions were significantly higher in the early stages of both seed maturation and germination ( Figures 1A and 2A) . On the contrary, the activity of membrane-bound PIP,-dependent P L D increased during both processes (Figures 1B and 2B) . 
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We have not detected any cytosolic activity of PI-PLC, the activity of the membrane-bound form decreased with the degree of seed maturation and significantly increased during germination ( Figures 1C and 2C ).
Subcellular localization of PI-PLC and PIP,-dependent PLD in developing seeds showed that the highest activities of both enzymes correlated with the activity of p glucansynthase 11, an enzymic marker of plasma membrane. The effect of Ca2' on plasma-membrane-bound forms of both enzymes was investigated. The maximum activity of PI-PLC was achieved at a Ca2' concentration of about 5 x M, and PIP,-stimulated PLD had an optimum at 1.2 x M.
Plasma-membrane-bound PLD partially purified by electroelution after SDS/PAGE gave a positive immunochemical reaction with polyclonal antibody against phospho amino acids. This preliminary finding agrees with the results of immunoprecipitation with anti-phosphotyrosine obtained for mammalian PLD [7] .
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